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^= (54) Title: STEM CELLS AND METHOD OF SEPARATING THE SAME 
= (54)X91<D«ft: nm&JBitf*:Ottm75fe 

— (57) Abstract: A method of separating pancreatic stem cells from mammalian pancreas; a method of identifying mammalian pan- 
creatic stem cells; and use of the pancreatic stem cells thus separated and identified. More specifically, a method of separating 
mammalian pancreatic stem cells and a method of identifying the same involving the step of analyzing the expression state of at least 

^= two marker proteins selected from the group consisting of c-Met, c-Kit, CD45, TER1 19 and Flk-1 or genes encoding the same. 

= (57) mfc}: 

IT> &&&m-fZ>e ct 9S£*JBiCfct, *3SW«, c-Met, c-Ki t, CD45, T 

m 

gg eri i 9^f i k-ifrbtezm£vmifc£tiz2)^±<D^—*~m&n^ 
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^■!>^J«<Offf|i < t 5 [c-Ki t~, CD49f + ( CD2 9\ CD45", 
TER 1 1 9-] LT5f»M^^H|-r-5^ (Hepatology 32(6), 

1230-1239 (2000)) ^[c-Met + , CD49f + /low, c-Ki t", C 

io D45-, TERH9-] &^~.#^ t \,xjmmmm*imTtt& ma^ 
m-.mi 1 7iH*g^i/^^ mmmtmmmmi mmm. so-89 (20 
01)) im&tstiT^z. mft®#<D#mm*&&Tzb%z.t>tiT\,*z&. 

20 J:Klft^t5ftftfti*WUfcft*, Cc-Me t\ c 

-Ki t-, CD45-, TERii 9-i t^5mmiM*mz&mtz^--*--<D 

fifc5bbfcd **:SfoKl»»H:ttJ*Mia-*dBr*, [c-Me t\ c-Ki t"; C 
D4 5-, TER119-, F 1 k — 1 ~] t V> 5 ^-#-©#31«5*;fcft* £ U 

(1) c -Me t % c -K i t, CD 4 5MTER1 1 9 MRS 
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2 «w_hffi v vxnia^^piii^ h mmftfmifc&frM-rz urn* 

(2) c -Me t, c-Ki t x CD45, TER1 1 9&.U?F 1 k- 1**6, ft 5 

(4) c -Me t v c -K i t s CD45WT.ER 1 1 9 9 tS$^£ 

(5) c -Me t , e — K i CD45, TER1 1 9S.t^F 1 k - 1 ^bft5 

15 izLi$m<Djjm 0 

(7) c -Me t , c -K i t , CD4 1 1 9^^ft^S^i 

(8) c —Me c-Ki CD45, TER11 9RX^F 1 k - 1 

(9) c-Me t. c-Ki t s CD4 5WTER 1 1 9 #>£>&-5P J: 9 5i£R£ 
25 (10) c -Me t N c-Ki t, CD45, TER11 1 k - 1 
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(1 1) ±12 (1), (2h (7) JUS (8) W^?thfalZ'mifc<Djjmz£^Tm% 

(12) c ^Me c-Ki t, CD 4 5.JWTER 1 1 9©4oO?-*-$: 
c— Met + „ c-Kif, CD 4 5 "\ TER1 1 9~0^^^tMf5±|B 

(13) c— Me c-Kit, CD45. TER11 1 k-l©5o 
0v~^-?rc-Me f\ c-K it - , CD4 5 - , TER119", Flk- 

i-<d/*#— zs-T?M.-rz±m (id ts^#j»#^j3So 
(i 4) _hia (i 2) jsm (i 3) fam^ii^Mx^^m^^^t^ftibfc 
io mm^ts, mmv>mmi&Tmm(DT>m • mmm B 

(i 5) _kiE (i 2) .xfi (i 3) mm<owm^mmyntmmnmm^^^tc 

(ii) mj$&<D'i&mz<>\,^xmm*r*- # —(o^m.^mm-r^ x®. 

(i)jbia (12) x«: (13) iB«e®m#iMfla^«^4feft^^^$«sx@. 

20 Ui)KJ»©#BJ3St;ioV^TJfF • JHWXttff • ftr-A-o^jfflttsm 
(l 8) *i?L|»G«]8M&^^ 

(i i) s*s« <d w id o v > xmrn-*?— p - vrnm a x^ B 
25 (i9) mxmm&wi - ait j » w • mmmmn^m ])—~>y-rztcib<D 

(i)_b|E (1 2) Xtt (1 3) ^ffM^ttSllli^^&^Lft^ 
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*^Kfi, c-Me t, c-Kit., CD 4 5MTER 1 1 9*»&te3fl$J: 
5 !9 51^$tbS 2£JLt, £J&1,< H:3£JUb, *t>0*U<ft4o^T©-^— *-SS 

^&(C^:^^fi, c-Met\ c-Kit, CD4 5, T E R 1 1 9 ,&U?F 1 
20 &SS©J!10^ia^LT^Sr i^if$tiTV>5 0 CD 4 5161(4, £ufiLi£* 

i»m-e, aSjk*. jfii/j>Sfi.tJ ej eax6>©«rK»iiias:i^<, t^t©MttKB 

fl&iC|gmUTV>5^^^p > ^xV^5 0 TER1 1 9®e«ii N 
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s Jr^^icfi, Jtth^tMDW&Wiz^^xT 5. sm$m\x4 o%£Lh©tBiRH* 

CD4 5, TER1 1 1 k-1 £ LT^S £ £&X% .5„ ^WttwtL 

io sxe*^tf» 
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p C fc^^it^^ ^m^^fc^^ $ 3 ' j: < ffi v> ^ fix v % 

5 fflV>X&&V\, 

T. MUbmfcL^n-:^ <b^5), =Otf*sKyjs^ w-^K^9^ 

*■ y =otw# y * 9 is*? vammmteT t (D^mmm^m^ lxv ^mv tt 

20 WSfLX^Xt «fcV\, 

e t»a. c-Ki tmm^ CD4 5#^m> TERM F 1 k-1 

( Cc -Me t "\ c -K i t "\ CD 4 TER1 1 9~, F 1 k-1 
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\zjtf£V< li4o, *t>0*U< »5o^?i»^-r*IBia%^l!ii--5'ci^J:o-c, »i 

c i: ^-ct 5. frfrznmm^ [ C -Met + , c , 

-Kit", CD45", TER119", Flk-T] # — & 0 'C C 

m b x ^ -5 j fe a v > « r |jg ^ b T v a j& v > j t v > 5 & 3r b x v ^ r. £ & Sc -5 . 

gij, as, ^^xtT^xv>s^mu ; ^ttb^fi^^ii-fc 

'^Jte'^ttfb-t^y — ^^ (FACS : fluorescence-activated cell sorter) 

^x, *M&*5Mat-^So m&mt&m^5z.-k\z£v* iwit5«^si^ 

31^HH^i**B«i: bT#*Jfit^ita?ftiLt, ^ffc-Me 
t/P^^-CGFP (green fluorescent protein) jte^^^^^T, FA 
20 C SX^-T5X@^lJfflX#5o ^Xfl (c -Me t B3»&©#l§ffu HSUfe) 
■fit, flfe©-^-*-©aimSr*g«i:i-S^«fe^j!ia^to*5i iiaot, iDM 

mm&kfti-&)o ~-X r&ySft&ftTj £«U ffftUa/feftB-?- (hepatocyte g 
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rowth factor, HGF) ^UU^/^ftEl^- (epidermal growth factor, EGF) ^<D^ 

fr*=?>mtkmm-?frZ) « mm, -f^xv>m±mmx&z> & mm, m^v^ 
= f-h*m&.fflmT?%>z> y mm, yv^^f«iM5 6 mm, ^*y?v 

nmmfrbMkvtzmm&hffiM<Di&Mi~mm<DA, ifttsct^r^Sc mz. 
tz, mm&mmt»bft4K Lfrmm&&mmmi&T&mm%<Di£ftiz.&m-rz -tiz 

5 D mwmmi&T^mt \^x\t, mmm, m'sm^, sbmw^, mmmm- 

•**fctt» . nat^nmc^ jff ■ flatten • fiiigmfti^iWM^ 

(1) S$Jf*#ftRJ& fc ftftttK £ SrSJES * * 5 IS 0 

(2) s&Sfc oilSi:o v >T#jghr-;*7 - <D&m.&mfe-tZ> x^ D 

mmx&z B mi&Mmk&iik®wt(05Ljfcn, mmt-r^ft^mm, fttmmzk 
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36. 5~37. 5t, 8 ~ 3 0 0 ffl^tt 5o ^tfefi: ©Sfef > t^lSllS© 

8-3 0 0 Pfl±^^^^^$tt6a»Jia^c:39^1-^at^fe5v^^«sw (-^ 
20. <Dmm,MVt&ft 5:^ra^ ^^^^k wmig^is^^b^igjit^ 

I SA|) f 'So' 
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Ctltig^S^, 3 5^-4 Ot, t^4fc+B, &tt< 36. 

5-37. 5*C N 8 ~ 3 0 B W^Wt ©M, «*#*MS©*Hfe;© 

15 V-^l^V (transthyretin), iM h^^l 9, ir-f b^^^V 1 8, ir-f 
b^^^>-8, biliary glycoprotein Xtt^HSr^—Ki-Satte^, W • 
Jg^-^-i ttii, fabp-2, GH\ CCK, TPh\ ^>;-^yF, if^hV^X 
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mm. v>$mmmm<Dfri t^mm &m i-it xmm (^a«j pcr, y if ^ 

-fVyT-il/?^ ^MVH^ ELISAf) 

*&m<o*9 v —~^nmK.&^x^<DmMitt£&mk s faw.t its, ue*p 
5 h v ? *,mmk&tofoz^nmmmmt%m&<Di%m±m^m%t£ c dna^ 

*BW9^J«*fc. «*.Hf, ^I'S'K fn-f, 

20 izm L,±jm\zm ^bnzmm <ow&±m& z n s mwrn izmm&o&ftxnm 
25 t t.-e.%5„ 
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h m& s *l s © -c.r±fc v \, 
c57bl/6v^« (4n pi) ^h^mwmT^mm^mmv^ 

5 0. 0 5%37^ -&b 5mmo 1 /L C a C 1 2 (pH 7. 4) &-airC a 2 + 

free ^-^V^ Xf£ (Hank' s balanced salt solution) ^>iCAtLtc 0 3 7X3 

10 fESiULffiWc, 

(«3Hlf&©lTO) 

DMEMt F — 12©1 : 1 ^-g^^ ^^MM^FBS, 10%), y- 
^ y (1 M g/mL), 7**^-* (1X1 0" 7 M), =nf>7? K 

(1 0mM)v L-W$y (2mM), /3 -t/Vjjy / — /V (5 0 /iM), 

15 HE PES (5mM) &t^=^y ^/x W-f ^y^^IlU. 

M*U7t$ffj®£r fc*^ W&ftC D45*/^ n— TvHftft (PharMingen, 
San Jose, CA) , If^fWIitTlTER 1 1 9^/ ? P — ^/Hftflc (PharMingen, S 
an Jose, CA) , Sit^^Cc —Me t ^ P — : tvl^-ft: (Upstate biotechnology, 

20 Lake Placid, NY) t fctpiZX 3 0 #f?TOfc £ SJES« staining medium ( 3 % 
F B S ^'#tf P B S (phosphate-buffered saline)) IZX 3 HJ&BJS&Srjftif- U jftV 
TF I.TG (fluorescein isothiocyanate) 1?^!$ L-fc^-^ !7 X I g G 2 a^y^ 
P (PharMingen, San Jose, CA). APC (allophycocyanin) TlflL 

fztfic—K i t^E-y ^ n — jrjvfofo (PharMingen, San Jose, CA) v ^lXJ-T ^r^d~ 

25 l^y KTjBt'Lfc^ h^h7trs?J/ (Gibco BRL, GaithersBurg, MD) i:^^ 
X 3 0 $MfflKJ5£ $ *fco ft^ staining medium l£ T$aj§& £ 3 |H&$- L , PI (p 
ropidium iodide) ( 5 /z g/mL) &"^£r staining medium ^{C^i^^r^® Lfc„ 
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:*lf»$W^fc»^FACS-v a n t a g e iCTglr U ©H^M 

CD 4 5~, TERll9-W^-f^W, CD4 5 + WMTE 
5 Rl 1 9 + »£B&V^c 0 C<Z>$sfE{~ct V) jfaMfMf&tfmizZfoZ)* *ICCD4 5 " N 
TERM c —Me t + / c — K i t ~ s c —Me t"/c-Ki t "\ c 

-M'e t + /"c— Ki t + S.U?c-Me t'/c-Ki t "^Mi^&vlM^Mt; U ^ffl 

3fc (forward scatter), ^U^ffcgLft (side scatter) &.tfP I M J: 9 B&V>fc 0 HHR 

In V i t r o fcfetta an^.— y yir-f 

F A C S tc J: 5 EUfc bfc^J3a$r_b|BO^J3a^*^ic:T^» Ufc (3 7^, 5 % 
15 CO;L i£«§?§#?/5»b 2 4B#FM{^ t hmmxLffP«J5!cSH^ (rHGF) (5 
Ong/mL ; Sigma) ^±M5B^ (EGF) (20ng/mL ; Sigma) £rgs 

RT-PCR 

1 4 P^it^L-fc^P^-tC^ a— =V^!) ^^?r^-& x ^(D^[ZI SOG 
fco $c^T, #£;frfcRNA/^Ml£^i£i!i (Super Sctipt II) ^I^TcDN 

PCRt^^;Wi, 9 5TC (4^K) -^E9 4<C ( 1 #W) -»5 6<C ( 1 #!W) 
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igF*l 4 0 g lZLMf&£titn=i n £p b S 3 teJIfcjf- U ^^/-^-C^ 
C— 2 O'C. 1 0#H) Twe e n 2 0 (0. 0 5%) £rg-ifPB S (PB S 
-Twee n 2 0) (CT 3 M$tifrVtc 0 1 0%t;^(CT7ny^y/f N -y^r 

m-t v >&Lfa t l < it-? ? ^y/is* =r t Km ( 4 <c, 1 6 f$ p h d £ 1* 

fc D PBS-Twe e n 2 0 |CT 3 (H^Lfcm^M^a j/^^Jfr^ JfiEl^ 
TA 1 e x a 4 8 8 ^f^fclM^r =^ I g G^flcfc L< t3C y 3^^"^/^ 
^^^IgG^H^SjS^tfc (4<C, 3^rfl) D ItePBS-Twe 
en20ldT3lH^Lfct{^Ze i s s LSM510 if-^S®» 

0%) iZf-.h ttfrtf^ feCD4 5 tTERl 1 9 (D^n^tliZMT 

^xmmv, &shmMB&mfrx$>z> [cd4 5-, teri i 9-] mB&mft 

#0^4 0%) ^SM^Lt [C D 4 5-, TERI 1 9 ~] c 

-Me t (HGF^) tc-Ki. t (SCF») ^^n^TS^ 
t^|:litfc G [ c -Me t"\ c-K i t\ CD 4 5", TERI 1 9 ~] 
SSlt»HM0.Ol%Tfc!), [c-MetV c-Kit", CD 4 5", 
TERI 1 9~] mmte^{fc<Dmm<Dffi 1 . 0%T';fc<^ [c-Me t~\ c-Ki 
t+ > CD 4 5~, TERI 19-] MMte&fc<Dmm<Dffi 0 . 8 %Xh V , [ c -M 
e f\ c-Kit", CD 4 5"\ TERI 1 9 ~] »f*^^J§a©^ 3 6% 
T?&ofc 0 (DMfr^fc^tlZMi®&&£tc&&(DW;MT>. m^L, i&JI L (2 
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fc2mmWl^£thfz. 0 ±8Lfe<Dl&tf&\ZL X — % epithelial colo 

ny, £ fibroblast-like colony £<fl^& Ufc 0 itl/b^Jfe 

^^ffl^rfxofCo ^£<DW^ epithelial colony fc*3V»-C©^ V Is^fffr* 
5 =fV£V>ofc8^f6M<Z>^— flM&W^frfco t^oX. epithelial colony^ 
(epithelial colony-forming cell: E C F C) <0^\Zfflfr/W®$RW&'£ 
&tLZ,Zb&m<^m£tht£o ECFCOflrttfc^ ECFC/JS [c -Me 
t"\ -c— Kit", CD4 5~ N TER1191 m%&Wft*fcm.7£ LtloSil 
S^^^S^t^p^^^ar^ofcCy- h/5>tfCV>^v^«{iiJ:b^T 1 3. IfflN 
10 [CD 4 5", TER1 1 9 ~] IW^I^^TS. 4 5-f£) 0 

Z> ^d^R.T- P C Ri£ t^g^fefttCXflff Lfc D R T - P C R&^T-^ff 3 

amm, >m&.mm-<:foz vmsfe, w^v^f- kashas 

X&5T 7 -if Sr^m-TSMJia^tf a P^- t>^^e>ttfc 0 ife-g 

ir-r y ^s^«-cfe5 emmmfe-tz zti>mm^titc D ^tib<om$kfr 
20 e,, mnxmmmm(on^mm^mw<o-^^^^tm^mvtcmm, (ecf 

c-Ki t", CD 4 5", TER 1 1 9"] toftmftWz.fcm&ttemffiZtlZ Z k 
25 2 
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^Wl'^V^#flW«Jft*J««K3|6K:apjt, PE (phycoerythrin) "CHI 
mUfc^CF 1 k-l^/^P-f;^ (PharMingen, San Jose, CA) t>ffiV»fc£t 

MMmi kmWit£l,X^btlfc lc -Me t + % c-Ki t \ CD45", TE 

r 1. 1 9 -] <* e, ^ Fu-i m&<omm t m^mm. t icm*Mfc ufcet 

10 In V i t r o t^jott-5=JP— — Ty-fe^ 
RT-PCR 

is ^m^j i £ mmtejjm-?fto tc e 

/mm. 

mMMl ^#6^fc Cc -Me t\ c -K i fV CD 4 5~. TER 119"] 
#ffl&£:F 1 k- 1 iatt^(^tt^jfe(C[ij^bUfc 0 [c-Met\ c-Kit~, 
CD4 5" N TER 1 1 9", F 1 k — 1 ~] «f±^©» (II]l|X Lfc^lMfB 
20 flg) (Dffi 0 . 7 9 . [c-Met\ c-Ki t ~, CD4 5", TERll 

9~, Fik-i + ] imm\-±£:fc(vm$&<Dmo. 3%~e;fcofc 0 mmmi tmmi- 

UTECFC©Mx.fc^ ECFC^[c-Met + , c-Ki t", CD 
4 5", TER 1 1 9~] mmmfr*iZtt,-< [c-Me t \ c-Ki t~, CD 4 

5-, TERii9\Fik-r] msfomfttpfcz hWRfetstiR^mm-^ 

D45", TER119-] ^J&HtfH-Jt^T 14. 1 {f ) 0 

^tbfeOECFC^^/tull?W©^©-o^fe-5#^fbl6^^-r 
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a ^fr&mmm 1 1 mm\^ t -pcr^ fa&m&m^xm%r bfc 0 ^w^m. 

##/M»l&©^ofiS^K©-o^fe6^^^^L/c» (E C F C) 
c— Kit", CD 4 5", TER119-, F 1 k - 1 "] m^M^i^MMl^- 

io IHCt>o$rfflv>fc D 

37 P — f-yf hV — 

mMmi^m\<^ttftmmmffifc^mwi,&.mfcM7t. pe (phycoerythrin) x~m 

l&bfcinF .1 k-l^/^P- r/^ffifc (PharMingen, San Jose, CA) hm^frSX 

15 fmm.<pmu 

H»»Jl tmm\^X%btlK. [c -Me t\ c-Kif, CD4 5", T E 
Rl 1 9"] F 1 k-l«©«,ir^tt©«t^iii^bLfc^ 

In V i t r otC&^-Sjgtt 
20 FACS^j;9 Ii]HXLfcTO^iS^ll t HO CWi§»^^TJ0*Ufc ( 3 7<C, 

5%CO 2 ) 0 i§t»f,2 4«(u, t WtMKfiB^ (rHGF) 
(5 0 n g/mL ; Sigma) £ JL^^g®-?- (EGF) ( 2 0 n g /rsx L ; Sigma) 

Sr^PLfc 0 ^IB^P> 3 0 0 gt7P- iM f y~^io-cm^¥Slb, 

^rn^^^^^tvS =■ nn-^ttb5MO^v^*^^^R T - P C 
25 Rr#?#fbfc Q 

RT-PCR 
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mm. . 

[c -Me t"\ c — K 1 t _ „ CD4 5", TER119 - , F 1 k - 1 "] #BJ§& 

^Wa-^-6~-*A77?-f, h 7 ^^transthyretin) % t^f f7 

7^>-l 9, 1M- h^r^^^l 8, 1M h-Jr^V 8, biliary glycoprotein 

fabp-2, GIP X CCK, TPH, -^W — ^F, 

10 ____ «1 













5'-ATTTACTTTGTGGCTGGATTG-3' 
5'-TGTCAGTGATCTTGGTTTGAA-3' 






5'-CTGTTGGTGCACTTCCTACC-3* 
(IE#I#4§- 3 ) 

5'-GCAGTAGTTCTCCAGCTGGT-3 ' 






5'-TCAAGCAGGACCTTTGTGGTT-3' 

(IB-?IJ##5) 
5'-GTTGCAGTAGTTCTCCAGCTG-3' 






S'-CTCCCTGTTTCTCGTATCCA-S' 

(SE3W§-7) 
5'-AGAGCAGGGAATCAAGCCAA-3' 






S'-CTCTGCATCGTCCTGGCTT-S' 
9 ) 

5'-CAGGATGTGAATGTCTTCCAG-3' 

mntt io) 




T 5 7— if 2 

, M.J, 


5'-AGTACCTGTGGAAGTTACCT-3' 

<sm&$ id 

5'-ACACAAGGGCTCTGTCAGAA-3' 

(Ba#i## 12) 
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5'-TCTTCTTCGAGGGTGATGAA-3' 

f ~TT~l -T— 1 1 -OfT rn ^ \ 

(IB^'J#-§- 13) 
S'-TACCTTGCTGTCCTGTCCTT-S' 
(ia?U#-^ 14) 




i p f 1/p dx 1 


5'-TTACAAGCTCGCTGGGATCAC-3' 

(Sc^tl^-^ 15) 
5'-AGGTCACCGCACAATCTTGCT-3' 
16) 


c — m e t 


5'-AGCCAGTAATGATCTGAATG-3* 

(SB^lJ#-8- 17) 
5*-TCAGGATAGGGGACAGGT-3' 

(IE#J#^§- 18) 




aT\ VVV' h 7x7 — 
if (HPRT) 


5'-CTGTAATGATCAGTCAACGGC-3' 

(mWW-Wr 19) 
5'-GGCCTATAGGCTCATAGTGCA-3' 

(IB^J#^- 20) 


m - mmm 




5'-CATGACACCATGCCTGCTGAT-3' 

(iS^ll#-8- 21) 
5'-CTCTGATCTTCAGGAAGTGTAC-3' 

(IE^IJ#-^ 22) 


a-7x h/PT-f^ 


5'-ACTCACCCCAACCTTCCTGTC-3' 

(gE?U## 23) 
5'-CAGCAGTGGCTGATACCAGAG-3' 

(Ifi^J#-^ 24) 


7" ^— ir 


5'-AACCCATTGTGAGGCCAGAGG-3' 
25) 

5'-TACTCATTACACTAGTTGGTC-3' 
(iB?IJ##26) 




5'-TGGTATTTGTGTCTGAAGCTG-3* 

(Ic?!!??-^ 27) 
5'-TTAATAAGAATGCTTCACGGC-3' 

(1H^J#^- 28) 




5'-GTCCTACAGATTGACAATGC-3' 

5'-CACGCTCTGGATCTGTGACAG-3' 
30) 


1M h7-7fyi 8 


5'-GGACCTCAGCAAGATCATGGC-3' 

(IB?ll#^-3l) 

5'-CCACGATCTTACGGGTAGTTG-3' 

. 32) 
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F^7fys 


5*-AGTCTCAGATCTCAGACACG-3' 

(ia^u#-^ 33) 

5'-CGATAGGATGAACTCAGTCC-3' 

m?m^ 34) 


biliary glycoprotein 


5'-GAACTAGACTCTGTCACCCTG-3' 

(@B^iJ#^- 35) 
5'-GCCAGACTTCCTGGAATAGA-3' 

(ia?IJ#^- 36) 




(intestinal fatty acid 
binding protein; fabp-2) 


5'-ATTCGACGGCACGTGGAAAGT-3' 

(ia?IJ#-§- 37) 
S'-AAGAATCGCTTGGCCTCAACT-S' 

(Ifl^'J^-^- 38) 


wwm^y c r h CGIP) 


Jensen J. , Pedersen E. E. , Galante P. , 
Hald J., Heller R. S. , Ishibashi M. , 
Kageyama R. , Guillemot F. , Serup P, , 
and Madsen 0. D. 2000. Control of 
endodermal endocrine development by 
Hes-1. Nat. Genet. 24: 36-44, 


l^^^n r =r* ^ vCCK; 


Jensen et al. , supra. 


v^ — if (TPH) 


jensen et, ai. f supra. 




5'-ACCTAGACCTGGTCT ACATTG- 3' 

(m^m^r 39) 
5'-AGTGAAGCTCTCCATGGTAGT-3' 

(IE?iJ#-§- 40) 




Jensen et al. , supra. 
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T^ttjjgii. B&x*mm£titc!&m2 001-12631 5&mmt uxfc^-e 

15 m^m^-e -.yuyp^^^v^i 1 oiwawjiw-r-^— ) mfc?&mm-tz> 
25 ia^ijst 1 1 :7?7-f 2 tx.*y? y ^mmmmm^—^-) ft^srtfem-r 

IB?!I#-§-l 2 : 7^7-^2 (rc^y^ y ismti&tfcMtil'*—*—) a-g^SrftttJi" 
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5:ipf 1/pdx Ut^fr^ttli-afeJCx^PGR^'f T— t L 
10 iB^m-^l 6:ipfl/pdx lit^^^W-T5fti«)(^PCRy-7-l'^-^ U 
IBW-^-l 7 : c -Me t ii^£l£mi-<5 fc#><£> P C R 7*7 1 Ltf^t 
ffii^J#^-l 8 : c -Me t it^Sr^ttJ-rS tc#)<D P C 7 <t t bTfPIt 

9 : fcJtf^H^T'V'Jfc**!; toh7^7x7-^ (HPRT, 4< 

IE#I##2 O : M^^-Vf-y^^^]) #v/;l'h7^7x7- tf (HPRT, #f 

20. ^x^^^^bu-^at^^m-r^fcfe^pcR^^-r^-i tx^fflt^ 

25 R/7-f-7-i bTf^M1--<<ISft$tb^^y **9\sHr?- K 0 

fcfe©PCR7°7^-7-i LT#ffli-^<|Sff$tLfc^-y =f5^ W"^- K„ 
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@B?IJ##2 5 : 6-fcX7 T #— if (Jff ■ MWiM^-TJ—) 
5 ^ K. 

f- K„ 

9 :1M 3^1 9 (ffF-m«»^-^~) it^^tbl-r-Sfc 

& <d p c r 7-atw^< ^tf £ *wt^ >> ^ i^?- Ko 

@3#I#-^3 2 : ^ bfrr^l 8 Of • ffi'««Wft^- * -) ' attR^SrttfflrS fc 

©PCR/y^i UT^-r-<<^^n3fc^y =fj*^ 
25 5 : biliary glycoprotein (fff • m^M-v-*-) 

fc»©PCR7°7^^i LTf^ffli--<<Kff**Lfcaj-i; =f^^u^K. 
IH?!l#-g-3 6 : biliary glycoprotein (Jff - li^Jfe^— ^ — ) jft^Srtfc 
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1. c-Met, c-Ki t v CD4 5SU ? TERl 19A^/i5ii>3i^$^ 
5 2 . c -Me t , c -K i t , CD 4 5, TER 1 1 9MF 1 k - 1 *»6>J&53# 

10 4. c— Met, c-Ki t, CD 4 5WTER 1 1 9^b^5ii 

5^-^-S&«X«^^^-Kt-5a^^#^^fPt£^^i-6W^2 
5. c -Met „ c -K i t, CD4 5, TER 11 9&&F 1 k - 1 frht£Z>m 

7. c -Met, c-Ki t , CD 4 5 SVTER 1 1'9 J&»&*«5#J: 

8. c -Me t N c-Kit, CD 45, TER11 9&IFF 1 k- l*»bJ&5^ 

9. c -Me t, c-Ki t, CD 4 5WTER1 1 9^f>^5iJ; !9 51iR£;h, 
25 3 2^_ho^-^-®e^Xf*^Sr = - K^itfc^^^^flrrsx 

1 0. c-Me c-Ki t, CD45, TERll 9RT$F lk-l^t,/^ 
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5 1 2. c -Me t > c-Ki CD 4 1 1 9 ©40©-7-*>-|- c 

— Mef\ c-Ki f, CD45", T ER 1 1 9 -flV** — ^-CM-f"^ 

13. c-Met, c-Ki t, CD4 5, TER1 1 9WF 1 k-105o© 
&c -Me t + , c-Ki t", CD4 5", TER119", F I k - 1~ 

25 (i) mmnms&x Ytmm&mi>* e> $Mt £ £ ^sig, 
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SEQUENCE LISTING 

<110> AJINOMOTO CO.,, INC. 

<120> Stem cell and separating method thereof 
<130> 09474 

<:i50> ,'JP 200 W 263 15 
<151> 2001-04-24 

<160> 40 

<170> Patentln version 3. 1 

<210> 1 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of prepr 
oglucagon (alpha cell specific marker) gene 
<400> 1 

atttactttg tggctggatt g 21 

<210> 2 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of prepr 
oglucagon (alpha cell specific marker) gene 
<400> 2 

tgtcagtgat cttggtttga a 21. 

<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of prepr 
oinsulin I (beta cell specific marker) gene 
<400> 3 

ctgttggtgc acttcctacc 20 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of prepr 
oinsulin I (beta cell specific marker) gene 
<400> 4 

gcagtagttc tccagctggt 20 
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<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of prepr 
oinsulin II (beta cell specific marker) gene 
<400> 5 

tcaagcagca cctttgtggt t 21 

<210> 6 
<211>' 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of prepr 
oinsulin II (beta cell specific marker) gene 
<400> 6 

gttgcagtag ttctccagct g 21 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of pancr 

eatic polypetide (gamma cell specific marker) gene 
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<400> 7 

ctccctgttt ctcgtatcca 20 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of pancr 
eatic polypetide (gamma cell specific marker) gene 
<400> 8 

agagcaggga atcaagccaa 20 

<210> 9 
<2li> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of prepr 
osomatostatin (delta cell specific marker) gene 
<400> 9 

ctctgcatcg tcctggctt , 19 

<210> 10 

<211> 21 

<212> DNA 

<213> Artificial Sequence 



4/1 6 



WO 02/088335 



PCT/JP02/0408B7 



<220> 

<223> Oligonucleotide designed to act as PGR primer for detection of prepr 
osoroatostatin (delta cell specific marker) gene 
<400> 10 

caggatgtga atgtcttcca g 21 

<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of amyla 
se 2 (exocrine cell specific marker) gene 
<400> 11 

agtacctgtg gaagttacct 20 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of amyla 
se 2 (exocrine cell specific marker) gene 
<400> 12 

acacaagggc tctgtcagaa 20 
<210> 13 
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<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of hormo 
ne-sensitive lipase (exocrine cell specific marker) gene 
<400> 13 

tcttcttcga gggtgatgaa 20 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of hormo 
ne-sensitive lipase (exocrine cell specific marker) gene 
<400> 14 

taccttgctg tcctgtcctt 20 

<210> 15 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of ipf 1/ 
pdxl gene 

<400> 15 
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ttacaagctc gctgggatca c 21 

<210> 16 
<211>. 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of ipfl/ 
.pdxl gene 
<400> 16 

aggtcaccgc acaatcttgc t 21 

<210> 17 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of c-met 

gene 

<400> 17 

agccagtaat gatctcaatg 20 

<210> 18 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Oligonucleotide designed to act as PCR primer for detection of c-met 

gene 
<400> 18 

tcaggatagg ggacaggt lg 

<210> 19 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of hypox 
anthine phosphor ibosyl transferase (HPRT, positive control) gene 
<400> 19 

ctgtaatgat cagtcaacgg c 21 

<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of hypox 
anthine phosphoribosyl transferase (HPRT, positive control) gene 
<400> 20 

ggcctatagg ctcatagtgc a 21 

<210> 21 
<211> 21 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of album 
in, (hepatocyte/biliary cell marker) gene 
<400> 21 

catgacacca tgcctgctga t 21 

<210> 22 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of album 
in (hepatocyte/biliary cell marker) gene 
<400> 22 

ctctgatctt caggaagtgt ac 22 

<210> 23 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of alpha 
-fetoprotein (hepatocyte/biliary cell marker) gene 
<400> 23 

actcacccca accttcctgt c 21 
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<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of alpha 
-fetoprotein, (hepatocyte/biliary cell marker) gene 
<400> 24 

cagcagtggc tgataccaga g 21 

<210> 25 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of gluco 
se-6-phosphatase (hepatocyte/biliary cell marker) gene 
<400> 25 

aacccattgt gaggccagag g 21 

<210> 26 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of gluco 
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se-6-phosphatase (hepatocyte/biliary cell marker) gene 
<400> 26 

tactcattac actagttggt c 21 

<210> 27 
<211> 21 
<212> DNA . 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of trans 
thyretin (hepatocyte/biliary cell marker) gene 
<400> 27 

tggtatttgt gtctgaagct g 21 

<210> 28 
<211> 21 
<212> DNA 

;<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of trans 
thyretin (hepatocyte/biliary cell marker) gene 
<400> 28 

ttaataagaa tgc.ttcacgg c 21 

<210> 29 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
: <220> 

<223> Oligonucleotide designed to act as PCR primer for detection of cytok 
eratin 19 (hepatocy te/biliary cell marker) gene 
<400> 29 

gtcctacaga ttgacaatgc 20 

<210> 30 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of cytok 
eratin 19 (hepatocy te/biliary cell marker) gene 
<400> 30 

cacgctctgg atctgtgaca g 21 

<210> 31 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of cytok 
eratin 18 (hepatocyte/biliary cell marker) gene 
<400> 31 

ggacctcagc aagatcatgg c 21 
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<210> 32 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of cytok 
eratin 18 (hepatocyte/biliary cell marker) gene 
<400> 32 

ccacgatctt acgggtagtt g 21 

<210> . 33 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of cytok 
eratin 8 (hepatocyte/biliary cell marker) gene 
<400> 33 

agtctcagat ctcagacacg 20 

<210> 34 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of cytok 

eratin 8 (hepatocyte/biliary cell marker) gene 
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<400> 34 



ccataggatg aactcagtcc 



20 



<210> 35 



<211> 21 



<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of bilia 
ry glycoprotein (hepatocyte/biliary cell marker) gene 
<400> 35 



<210> 36 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of bilia 
ry glycoprotein, (hepatocyte/biliary cell marker) gene 




21 



<400> 36 



gccagacttc ctggaataga 



20 



<210> 37 



<211> 21 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of intes 
tinal fatty acid binding protein (fabp-2; gastric eel 1/enterocyte marker) g 
ene 

<400> 37 

attcgaegge acgtggaaag t 21 

<210> 38 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of intes 
tinal fatty acid binding protein (fabp-2; gastric cell/enterocyte marker) g 
ene 

<400> 38 

aagaatcget tggcctcaac t 21 

<210> 39 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of pepsi 
nogen F (gastric cell/enterocyte marker) gene 
<400> 39 

acctagacct ggtctacatt g 21 
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<210> 40 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer for detection of pepsi 
nogen F (gastric cell/enterocyte marker) gene 
<400> 40 

agtgaagetc tccatggtag t 21 
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